ABSTRACT. The runaway supergiant star HIP 13962 (spectral type G0Ia) was recently pointed as a possible former binary companion of young pulsar PSR J0826+2637. The spectra of HIP 13962 were obtained in Haute-Provence observatory (France), in Bohuynsan observatory (Korea), and also in NARIT (Thailand) with 1.9, 1.8, and 2.4 meter telescopes respectively. The spectra were obtained in 1995, 2003, 2005, 2014, and 2015. Significant variations of the spectrum are detected. The cores of strong lines show complicated structure, the brightness of the star is variable. The cycles of photometric variations have been changed. We analyzed the spectral observations and present the preliminary chemical composition for elements from iron to lead. The abundance pattern can not be fitted by solar system r− & s−process abundance distribution.
Introduction
In recent paper, published by Tetzlaff et al. (2014) it was shown that HIP 13962, G0 type runaway supergiant star of seventh magnitude, can be a former secondary member of binary system, with main component exploded as a Supernova near 3 millions years ago. The possible former main component of this system -young pulsar PSR J0826+2637 was also escaped from a small cluster Stock 7.
That is why it seems interesting to investigate the signs of contamination of the atmosphere of supergiant star HIP 13962 by nuclear processed matter. It can be a result of Supernova outburst in binary system. Note that this type contamination was predicted in many papers, for example by Proffitt & Michaud (1989) , but was never directly confirmed.
Hopefully HIP 13962 can demonstrate the results the nearby Supernova explosion in its abundance pattern because of relatively short time passed after this event.
We used the archived and new spectral and photometrical observation of the star and found the different photometric behavior at different epochs, the anomalous variable profiles of strong spectral lines, the variability of the spectrum, and the anomalous chemical composition. Here after we present the short overview of preliminary results (Yushchenko et al., 2016) .
Spectral observations
The archive of observations of 1.9 telescope of HauteProvence observatory equipped by ELODIE spectrograph with spectral resolving power R=42000 was used. HIP 13962 was observed three times in 1995, 2003, and 2005 years. Three additional spectra were observed at Bohuynsan Optical Astronomical Observatory (BOAO) 1.8 m telescope with spectral resolution near R=45000, in 2014 and 2015.
In 2014 four spectra were observed with 2.4 m telescope of National Astronomical Research Institute of Thailand (NARIT) with spectral resolution R=20000.
Signal to noice ratio of all used spectral observations exceeds 100 in the centers of echelle orders. The observed spectral regions are 4000-6800ÅÅ, 3780-8877ÅÅ, and 3722-8804ÅÅ for Haute-Provence, BOAO, and NARIT observations respectively.
The initial reduction of BOAO and NARIT spectra was made using standard IRAF package, the final spectra processing, including continuum placement, coadding of the spectra, identification of spectral lines, and equivalent widths measurements was made using URAN program (Yushchenko, 1998) .
The synthetic spectrum of HIP 13962 was calculated for the whole observed wavelength region. It was taken into account in continuum placement and identification of spectral lines.
Photometry
Turner et al. (2009) performed the photometrical observations of HIP 13962 and found that the brightness of the star is variable with amplitude less than 0.1 magnitude and periods 177 and 123 days.
We investigated HIPPARSOS photometry (Perryman, 1997) of the star. Fig. 1 shows, that variability with amplitude near 0.05 magnitude was observed at the time scale of few years.
Note that Turner et al. (2009) and HIPPARSOS observations were made at different epochs (time difference is near 15 years) and it is not surprising that the values of photometrical cycles are different. Both types of brightness variations are usual for supergiant stars, but it can be also the additional argument to confirm the reality of spectrum variations, discussed here after.
Atmospheric parameters
Parameters were derived by Kovtyukh (2007) and Kovtyukh et al. (2012) as follows: the effective temperature T eff =5871±130 K, the surface gravity log g= 1.2, the microturbulent velocity 11.5 km/sec. The projected rotational velocity was found to be equal vsin i = 29 km/sec -significantly higher than the typical rotational velocities of this type stars.
To estimate parameters of HIP 13962 in this investigation we used the first of BOAO spectra, observed in 2014. Castelli and Kurucz (2003) grid of atmosphere models and the clean iron lines in the observed spectrum allowed us to accept the values 5930 K, 1.0, and 6 km/sec for effective temperature, surface gravity and microturbulent velocity respectively.
The pointed values are close to previously determined by Kovtyukh (2007) and Kovtyukh et al. (2012) . Here after we present the abundances calculated with these parameters.
Chemical composition
The identification of spectral lines in observed spectrum of HIP 13962 was based on the comparison with synthetic spectrum calculated for the whole wavelength region of observed spectra. The parameters for calculations of synthetic spectrum were taken from previous section, the abundances of heavy neutron captured elements were encreased by 0.5 dex.
Equivalent widths of spectral lines were measured in the the first of BOAO spectra, observed in 2014. The abundances for individual lines were calculated using Kurucz's program WIDTH9. Table 1 contains the mean values of abundances of iron and neutron captured chemical elements with respect to solar or solar system values (Grevesse et al., 2010) , the errors, and the number of used lines.
More detailed description of used methodic can be found in Yushchenko et al. (2015) and in our earlier publications.
Discussion

Fig.
2 shows the chemical composition of HIP 13962 in comparison with solar system r-and s-processes abundance patterns. The abundances of elements with atomic numbers Z≤63 and lead can be easily explained by these patterns, the descrepancies are of the order of 0.2 dex.
The most interesting feature of derived chemical composition is the relatively low abundances of lanthanides with Z≥64. The deviations of these elements from solar s-process abundance distribution are clearly visible.
It is worth to mention that faint lines of many heavy elements, which are not listed in Table 1 , can be identified in the spectrum of HIP 13962. The high level blending of these lines requires spectrum systnesis to obtain reliable abundances for these elements. As it was pointed here before our abundances are based on the first BOAO spectrum of HIP 13962, obtained in 2014. We found no strong differences for faint and medium strength lines between this spectrum and the other two BOAO spectra. The first HouteProvence observatory spectrum, observed in 1995 repeats BOAO spectra for not strong lines. Tetzlaff et al. (2014) abundances were found from this spectrum.
2003 and 2005 year spectra, observed in HouteProvence, have very different line profiles, both for strong and faint lines, as it is shown in Figures 3 and  4 . The strongest lines in the spectrum are variable, it is confirmed also by NARIT spectra. The variations of hydrogen Hα line profiles are shown in Fig. 3 .
The line profiles in 2003 and 2005 Haute-Provence spectra can be explained by strong additional light. Maybe it was an error in the reduction procedure of spectral observations. Why it happens twice? Was it a secondary light in spectrograph or in HIP 13962? It is necessary to have in mind the possiblility of real variations of observed object.
Of course the probability of error in reduction procedure seems higher. It can be confirmed by Fig. 4 where cosmic ray particle produce an emission at the wavelength of promethium line in 2003 year spectrum.
If the reason of spectral anomalies is not the instrumental effect, it is possible to expect the anomalous photometrical behaviour of HIP 13962 in 2003 -2005 . Turner et al. (2009 collected all published photometry, unfortunately there are no data in these years.
Conclusion
HIP 13962 was investigated to find the possible signs of nuclear processed matter as a result of Supernova explosion of its former binary companion, at present time -young pulsar PSR J0826+2637. We found both over and underabundances of heavy elements.
The abundances of heavy elements with atomic numbers Z≤63 elements and lead can be aproximated by solar system r− and s−processes abundance pattern. The abundances of Gd, Tb, Dy, and Er are lower than it can be expected from this solar fit.
Note that this results were made by model atmosphere method, it will be used to refine the parameters and abundances by spectrum synthesis method.
The variability of brightness and the strong variations of spectrum confirm the necessity of new spectroscopic and photometrical observations of this outstanding star.
